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(54) Combination tool 

(57) In a complex tool 1 to be used by attachably 
and detachably installing on a tool holding means, a 
main body 3 is provided, a tool means for turning 13 is 
provided with an outer peripheral portion of the main 
body, a projected rotating tool means 1 0 is provided, 
corresponding the axial center CT1 of the projected ro- 
tating tool means and the axial center CT of the main 
body with each other so as to selectively perform turning 



machining with the tool means for turning 13 or rotating 
machining for machining on a workpiece 15 by rotating 
the projected rotating tool means. Both machinings, 
turning machining and rotating machining with a drill (a 
tap) are possible with one tool by the tool means for turn- 
ing 13 and the projected rotating tool means 10, so the 
present invention can be applied to recent advanced 
machining and its machining efficiency can be in- 
creased. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a complex tool capa- 
ble of both machining, turning machining where a tool 
is fixed and held at the time of machining and drilling 
(tapping), milling and end mill machining where a tool is 
rotated at the time of machining. 
[0002] A known conventional complex tool is one in- 
stalling a plurality of inserts at the top end of a tool itself 
in the shape of a bar. Using such a complex tool, milling 
machining is performed on the workpiece surface in a 
fixed state by the insert of the top end by rotating the 
complex tool according to machining contents, and turn- 
ing machining is performed by the insert of the top end 
by rotating a workpiece in such a state that the complex 
tool is fixed and held. 

[0003] In recent years, the machining to be performed 
with a machine tool, such as turning machining, trends 
to become complex and advanced. The development of 
the tool capable of both machining, turning and drilling 
(tapping) (the only "drill" in the present specification in- 
cludes "tap") with one tool is expected in addition to the 
complex tool above-mentioned. 

[0004] The object of the present invention is to provide 
a complex tool capable of performing both machining, 
turning machining and rotating machining by a drill (a 
tap), a milling cutter and an end mill with one tool, taking 
the above-mentioned circumstances into consideration. 

SUMMARY OF THE INVENTION 

[0005] The invention of claim 1 is a complex tool to be 
used by attachably and detachably installing on a tool 
holding means, comprising: 

a main body; 

a tool means for turning provided at an outer periph- 
ery portion of said main body; and 
a projected rotating tool means provided so as to 
correspond an axial center of said projected rotating 
tool means with an axial center of said main body; 
said complex tool having further character: 

selectively performing turning machining with 
said tool means for turning or rotating machining for 
machining on a workpiece by rotating said projected 
rotating tool 1 means. 

[0006] According to the invention of claim 1 , both ma- 
chinings, turning machining and rotating machining with 
a drill (a tap) are possible with one tool by the tool means 
for turning and the projected rotating tool means : so the 
present invention can be applied to recent advanced 
machining and its machining efficiency can be in- 
creased. 

[0007] The invention of claim 2 is the complex tool 
wherein said projected rotating tool means is fixedly pro- 
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vided in the axial center direction of said main body with 
respect to said main body. 

[0008] According to the invention of claim 2, the com- 
plex tool can be comprised with simple structure. 
5 [0009] The invention of claim 3 is the complex tool 
wherein said projected rotating tool means is provided 
so as to move in the axial center direction of said main 
body with "respect to said main body. 
[0010] According to the invention of claim 3, the pro- 

10 jected rotating tool means can be moved in the axial 
center direction. Then, the projected rotating tool means 
can be retracted to the position where it does not ob- 
struct the machining at the time of machining with the 
tool means for turning, and turning machining can be 

is smoothly performed. 

[001 1] The invention of claim 4 is the complex tool as 
set forth in the invention of claim 3 wherein a movement 
driving means of said projected rotating tool means is 
provided with the main body, and said movement driving 

20 means moves and drives said projected rotating tool 
means in the axial center direction by driving fluid sup- 
plied from said tool holding means side. 
[0012] According to the invention of claim 4, the pro- 
jected rotating tool means can be driven from the tool 

25 holding means side, then, the structure of the complex 
tool can be made simple. 

[0013] The invention of claim 5 is the complex tool 
wherein said projected rotating tool means is a drill, a 
tap, a milling cutter or an end mill. 
30 [0014] According to the invention of claim 5, various 
kinds of rotating tools can be used, then, various kinds 
of machining is possible. 



[0015] Fig.1 is a view showing an example of a com- 
plex tool to which the present invention is applied. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

40 

[001 6] A complex tool 1 has a tool holder 2, as shown 
in Fig . 1 . The tool holder 2 has a main body 3 cylindrically 
formed as a whole. On the right hand of the figure of the 
main body 3, a tool holding slot 5 for exchanging an au- 
45 tomatic too! Is f ormed in the shape of a ring. On the right 
hand of the figure of the tool holding slot 5, a shank 6 is 
formed in the shape of a taper. 

[0017] A hole 3a is provided with the main body 3 so 
as to penetrate in the direction of axial center CT of the 

so main body 3. The hole 3a is comprised of an operating 
oil supply portion 3b on the right hand of the figure, which 
diameter is D1 , a tool holding body storing cylinder 3c 
coaxially formed on the left hand of the operating oil sup- 
ply portion 3b, which diameter is D2 smaller than D1 , 

55 and a guide portion 3d coaxially formed on the left hand 
of the tool holding body storing cylinder 3c, which diam- 
eter is D3 further smaller than D2. 
[001 8] A slidable holder 7 is inserted into the tool hold- 
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ing body storing cylinder 3c, being free to slide in the 
direction of the axial center CT of the complex tool 1, 
that is, in the direction as shown by the arrows A and B. 
On the right edge portion of the figure of the slidable 
holder 7, a slidable contacting portion 7a in the shape 
of a circular ring is formed being free to slide in the di- 
rection as shown by the arrows A and B on the wall face 
of the tool holding body storing cylinder 3c. Between the 
slidable contacting portion 7a of the slidable holder 7 
and a side wall 3e of the tool holding body storing cylin- 
der 3c, a coiled spring 9 is provided so as to shrink, cov- 
ering the periphery of the slidable holder 7. The slidable 
holder 7 is always energized by the coiled spring 9 in 
the direction as shown by the arrow B. 
[0019] On the top end portion of the slidable holder 7, 
a tool installation portion 7b inserted into the guide por- 
tion 3d Is formed. A tool storing hole 7c is provided with 
the tool installation portion 7b in the axial center CT di- 
rection of the complex tool 1 . The top end of the tool 
storing hole 7c is open for the top end portion of the sl- 
idable holder 7, that is, for the top end portion of the tool 
holder 2. A projected rotating tool 1 0, which is a tool for 
machining a workpiece by rotating itself, such as a drill 
(including a tap, as mentioned before), a milling cutter 
and an end mill, is attachably and detachably installed 
on the tool storing hole 7c through fixed screws 11, 11. 
The axial center CT1 of the projected rotating tool 10 
corresponds with the axial center CT of the main body 
3 of the tool holder 2, that is, the rotational center of the 
tool holder 2. 

[0020] On the outer peripheral portion of the tool in- 
stallation portion 7b, a key seat 7d is formed in the di- 
rection as shown by the arrows A and B. A key 12 en- 
gaged with the main body 3 is provided with the key seat 
7d such that its top end portion is inserted and engaged. 
[0021 ] Besides, a cutting tool storing slot 3f is formed 
on the outer peripheral portion of the main body 3 so as 
to penetrate. On the cutting tool storing slot 3f, a cutting 
tool 13, which is a known turning tool, is attachably and 
detachably installed by an attaching bolt (not shown). 
An insert 13a is installed on the top end portion of the 
cutting tool 1 3 such that a top end 1 3b of the insert 1 3a 
is projected outside predetermined quantity X1 with re- 
spect to an outer peripheral face 3g of the main body 3 
(upper hand in the figure) . Furthermore, the top end 1 3b 
of the insert 13a Is installed so as to project predeter- 
mined quantity X2 on the left hand in the figure with re- 
spect to a top end portion 3h of the left hand of the figure 
of the main body 3. 

[0022] The complex tool 1 has the above-mentioned 
structure. Then, in order to perform turning machining 
with the complex tool 1 , the complex tool 1 is installed 
on the tool holding means, such as a tool rest of a ma- 
chine tool (not shown) through the shank 6. The tool 
holding means can fix and hold the complex tool 1 at a 
predetermined angle position around the axial center 
CT, as well as can rotate and drive the complex tool 1 
around the axial center CT. Then, in order to perform the 



turning machining with the complex too! 1 , the complex 
tool 1 is held and fixed at a predetermined angle position 
around the axial center CT such that the insert 13a of 
the cutting tool 13 of the complex tool 1 is faced to the 
5 cutting portion of a workpiece 15 on which turning ma- 
chining is performed. In such a state, the machining is 
performed by moving and driving the cutting tool 13 of 
the complex tool 1 with respect to the workpiece 15 be- 
ing in a rotating state in the direction as shown by the 
10 arrows A and B, and in the direction as shown by the 
arrows C and D so as to contact the top end 1 3b of the 
insert 13a with the workpiece 15. 
[0023] On this occasion, the slidable holder 7, on 
which the projected rotating tool 10 is installed, is posi- 
15 tioned at a retracted position, moved in the arrow B di- 
rection by the elasticity of the coiled spring 9, and a top 
end 10a of the projected rotating tool 10 is retracted at 
a retracted position RP, projecting predetermined quan- 
tity X3 < X2 on the left hand in the figure rather than the 
20 top end portion 3h of the left hand of the figure of the 
main body 3. In this state, the top end 10a of the pro- 
jected rotating tool 10 is positioned at the position re- 
tracted on the right hand in the figure rather than the top 
end 13b of the cutting tool 13 for turning. Then, the ma- 
25 chining is smoothly executed by the cutting tool 13 with- 
out hindrance by the projected rotating tool 10 at the 
time of turning machining with the cutting tool 13. 
[0024] Subsequently, in order to form a hole and a 
screw on an end face 15a of the workpiece 15 with the 
projected rotating tool 10, operating oil 1 6, such as cool- 
ant, is supplied from the operating oil supply portion 3b 
of the main body 3 through the tool rest on which the 
complex tool 1 is installed. Then, the slidable holder 7 
is pressed and moved in the direction as shown by the 
arrow A against the elasticity of the coiled spring 9 by 
the operating oil 1 6 supplied operating oil supply portion 
3b, and the projected rotating tool 10 installed on the 
slidable holder 7 is also moved and driven in the direc- 
tion as shown by the arrow A, restricting the rotation by 
the key seat 7d and the key 1 2. 

[0025] Then, the top end 10a of the projected rotating 
tool 10 is projected and moved predetermined quantity 
L1 in the direction as shown by the arrow A from the 
prior retracted position RP so as to position at a machin- 
ing position MP. In this state, the top end 1 0a of the pro- 
jected rotating toot 10 projects on the left hand in the 
figure rather than the top end 13b of the insert 13a of 
the cutting tool 13. 

[0026] In this state, the tool holder 2 is rotated at a 
predetermined rotational number around the axial cent- 
er CT by driving an appropriate driving unit of a tool rest, 
and the top end 10a of the projected rotating tool 10 is 
faced to the end face 15a of the workpiece 15. In this 
state, drilling/tapping machining (or milling machining) 
is performed on the end face 15a of the workpiece 15 
with the projected rotating tool 10 being in a rotating 
state by moving the complex tool 1 in the direction as 
shown by the arrow A, that is, by relatively moving in the 
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workpiece 15 direction. 

[0027] On this occasion, the top end 10a of the pro- 
jected rotating tool 10 projects on the left hand In the 
figure rather than the top end 13b of the insert 13a of 
the cutting tool 1 3 t as explained hereinbefore. Then, the 5 
machining with the projected rotating tool 10 can be 
smoothly performed without hindrance by the cutting 
tool 13 at the time of machining on the workpiece 15 
with the projected rotating tool 1 0. 

[0028] The above-mentioned embodiment refers to 10 
the case where the projected rotating tool 10 is provided 
being free to project in the axial center CT direction with 
respect to the tool holder 2. The projected rotating tool 
1 0 is not always provided being free to project, but may 
be fixedly provided with respect to the main body 3 of is 
the tool holder 2. 

[0029] Besides, the projected rotating tool 1 0 may be 
a tool, such as a milling cutter, in addition to drill/tap as 
long as it is installed, corresponding the axial center CT 
which is a rotational center of the tool holder 2 and its 20 
axial center CT1 with each other, and rotating machining 
for machining a workpiece is performed by rotating the 
tool itself together with the tool holder 2. 
[0030] The present invention is explained on the basis 
of the embodiments heretofore. The embodiments 25 
which are described in the present specification are il- 
lustrative and not limiting. The scope of the invention is 
designated by the accompanying claims and is not re- 
stricted by the descriptions of the specific embodiments. 
Accordingly, all the transformations and changes be- 30 
longing to the claims are included in the scope of the 
present invention. 



Claims 

1. A complex tool to be used by attachably and de- 
tachably installing on a tool holding means, com- 
prising: 

a main body; 

a tool means for turning provided at an outer 
periphery portion of said main body; and 
a projected rotating tool means provided so as 
to correspond an axial center of said projected 
rotating tool means with an axial center of said 
main body; said complex tool having further 
character: - . v 

selectively performing turning machining 
with said tool means for turning or rotating ma- 
chining for machining on a workpiece by rotat- 
ing said projected rotating tool means. 

2. The complex tool as set forth in claim 1 wherein said 
projected rotating tool means is fixedly provided in ss 
the axial center direction of said main body with re- 
spect to said main body. 



3. The complex tool as set forth in claim 1 wherein said 
projected rotating tool means is provided so as to 
move in the axial center direction of said main body 
with respect to said main body. 

4. The complex tool as set forth in claim 3 wherein a 
movement driving means of said projected rotating 
tool means is provided with the main body, and said 
movement driving means moves and drives said 
projected rotating tool means in the axial center di- 
rection by driving fluid supplied from said tool hold- 
ing means side. 

5. The complex tool as set forth in claim 1 wherein said 
projected rotating tool means is a drill, a tap, a mill- 
ing cutter or an end mill. 



40 



45 



BNSDOCID: <EP 1168929A1_L> 



4 



EP1 166 929 A1 




BNSDOCID: <EP 1 16692SA1_I_> 



5 



EP 1 166 929 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 11 8946 



Category 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Cttafion of document wtth Indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION flnt.Gt7) 



US 5 609 446 A (LINK HANS-JOERG 
11 March 1997 (1997-03-11) 
* the whole document * 



ET AL) 



1-5 



DE 37 33 298 A (FETTE WILHELM GflBH) 
13 April 1989 (1989-04-13) 

* the whole document * 

EP 0 684 099 A (LINK JOHANN & ERNST GMBH & 
CO) 29 November 1995 (1995-11-29) 

* abstract; figures 1,2 * 

SU 1 722 793 A (M0GILEVSKIJ MASH) 
30 March 1992 (1992-03-30) 
see english WPI abstract 

* abstract; figures * 



B23B27/00 
B23B51/00 
B23C5/00 



TECHNICAL FIELDS 

(im.ci.7) 



B23B 
B23C 



The present search report has been drawn up foi all claims 



MUNICH 



Onto of oo*r^>hstton of On acmuo)) 

17 October 2001 



Westhues, T 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant H taken alone 

Y : particularly relevant H combined with another 

document of the same catego-y 
A : technological background 
O : non- written disclosure 
P ; mtermedlats document 



T : theory or princtoie undertytng the Invention 
E : earlier patent document but published on or 

after the filing date 
D : document cited In the application 
L : document cited for other reasons 

A : member crt the same patent family, corresoonding 
document 



BNSDOCID: <EP 1 166929A1_I_> 



6 



EP1 166 929 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 11 8946 



This annex lists the patent family members reiafing to tho patent documents chad In the above-mentioned European search report 
The members are as contained Ip the European Patent Office EDP file on 

The European Patent Office Is In no way liable lor these particulars which are merely given for the purpose of information. 

17-10-2001 



Patent document 
cited in search report 



Publication 
date 



Patent family 

is) 



Publication 



US 5609446 



DE 3733298 



EP 0684099 



SU 1722793 



11-03-1997 



DE 
DE 
DE 
EP 
JP 



4421002 Al 
19528824 Al 
59508078 01 
0687516 Al 
8057774 A 



13-04-1989 DE 



3733298 Al 



21-12-1995 
06-02-1997 

04- 05-2000 
20-12-1995 

05- 03-1996 

13-04-1989 



29-11-1995 DE 
DE 
EP 



4418571 Al 
59507675 Dl 
0684099 Al 



30-11-1995 
02-03-2000 
29-11-1995 



30-03-1992 SU 



1722793 Al 



30-03-1992 



2 
I 
1 

s 

o 

ui For more details about this annex : see Official Journal of (he European Patent Office, No. 12/82 



BNSDOCIO: <EP 1166929AlJ_> 



